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Examinations, 1867. 

The Brogramme of Examinations for 1867 is 
now published, and ipay be had gratis on »p- 
plip^tfon to tli^ Secretary of the Society of Arts. 

In addition to the prizes offered by the Society 
of Arts, the 'VYorshipful Opmpany Of Coach and 
Cpacji |^jjr}ip^9 M^rkprs offer a prize of £3 in 
Free}iai),d Drawipg, and a prize pf £2 jji Practical 
Mechanics, to the candidates who, being employed 
in thf cocf^h-making trade, obtain the highest 
nupTjer pf piafi:s, wit)^ a certificate^ in those 
Sttlgects respectively. 

MusioA|j Education Committee. 

The Musical Committee resumed its sittings 
on Wednesday last, and took into consideration 
the instruction of the Council that the Com- 
mittee should seek the co-operatiqn of such 
persons ^nd bodies as m^y |)e disposed to aid 
them in promoting the objects expressed in their 
twp reports already published in the Journal (see 
pp. 565 and 613). The Committee determined, 
in tbe first instance, to address themselves to 
the Members of the Society, and they have 
directed the Secretary to receive the names pf 
^)icl^ fljepljers b^^ are desirous of cproperajbing in 
this ifwportwt national movemept. 

It W9« announced that the Royal Academy 
of Music, having applied for new premises at 
^Cft^iftgtpif, tjie liprd Presi4enjt of t))e Cpujicil, 
tfee Puke of Buckingham, had requested the 
Earl of Derby, as President of the Commission- 
ers of the Exhibition of 1851, Earl Granville, 
as Chairman of the Finance Committee, and the 
Earl pf Wilton, as Chairman of the Directors of 
the Royal Academy of Music, to act g,s a Com- 
mittee for considering this application, and that 
fh^y Jjad consented tp |do so. 
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CANTOR LECTURES. 

'.'On TjfE SyNTHpsi^ and Production of Organic 
guBSTANCE? AND ME Application wHicfi some of 
UQP^ i^^sivE fN Manvfactuses." By Dr. f. Grace 

Lecture II. 

Dbliterjed on Friday, April 20tk. 

On th« Tramformation of Neutral Substances. 

The olijecit if>. this cveiuiig's discourse is to invite you 
to examine w^ me tlie valuable, varied, and curiouy 



transforjnations -which one suhstajice is capable of 
undergoing, and which have heen hrougM out tjirough 
the study of its chemical nature and composition; ajid 
what, I hope, will render these transformations especially 
attractive is the fact, that tjiey have reference to tlie re- 
production of substances which are either found abun- 
dantly in nature, or which hiave received nnmerous and 
useful applications in arts and manu^ctures. 'pie siib- 
stance which I refer to is Starch, a white, granulated 
substance, insoluble in water, which undergoes no cnange 
or decay, if kept dry, even for centuries, but wjiich, wl^en 
damp or brought into contact with water, rapidly under- 
goes decay. Starch, when boiled for a few minutes 
with 8 or 10 parts of water, and the whole allowed to 
cool, forms a jelly, which gives a magnificent blue colour 
with iodine. This colour has been the subject of mucji 
study by chemists, owing to the fact that it disappears 
when heat is applied to it, and that it reappears as the 
liquor cools. It is so brilliant that many attempts 
have been made to apply it in some form or otlier ip 
arts and manufactures ; apd in some of my previous 
lectures I have described some of them, ptarcb, a^ 
you are aware, is most abundantly found in nature, 
especially in the grains of cereals, such as wheat, barley, 
oats, &c. ; it exists also in large quantities in btilbs, si^ch 
as potatoes ; and in leaves, fruit, stems, and roots. It 
is easy to conceive that such a substance should have 
been devised by the Creator, first to preserve and jjien 
to feed the young germs contained m seeds, for, as \ 
have just stated, it is unalterable by time if kept in ^ 
dry condition, whilst it undergoes the most rapid traiis- 
formations if placed under certain circumstances, or if it 
comes in contact with certain chemical agents. Qf tjiifl 
we shall have, as wo proceed, most interesting instances, 
especially when we examine the transformations wliic'^ 
starch undergoes during the germination of seeds and ip 
the ripening of fruits ; but to enable you to unders^nd 
thoroughly these transformations, allow me to call your 
attention to some of t}ic transformations which starch 
undergoes by purely chemical action, and then we sliall 
apply them with better success to the chemical changMl 
which take place in nature under vitaj action. 

When starch is mixed with hot watef, ?,nd a few 
thousandths of an acid, especially vitriol, are addisd, 
the globules of the starch are swollen; they buf?t; 
and the more soluble portions of the amylaceous matter 
are transformed into what is called soluble slarp^, the 
liquor losing its opaque appearance and beppmifig 
transparent. I may mention that it is a sjipilar tfafls- 
formation that renders the Glenfield Patent Starch so 
much appreciated for stifiemng pet ajid other simjl^jf 
fabrics, owing to the circumstance ^\ia.t %ey are 
stiffened without becoming opaque. Let ijs no^ pro- 
ceed to examine what takes place if the proportion 
of acid is slightly increased, ^nd the heat continued 
for a short time; we shall find that the starcl} is 
susceptible of undergoing a further moleculay chapge, 
the liquor assuming a slight yoUow tinge, and pi- 
stead of giving with iodine a bright blue colow ft 
yields a rich crimson, tjie starch having become con- 
verted into what chemists called dextrin. Thi? tiaijg- 
formation is purely moloculi;ir ; nothing is added to or 
subtracted from the original elcijients of the starm. 
But if, instead of stopping the operation ?t this pojjft, 
we still continue to boil for, say three or four hours, 
wo shall find that the liquor wiU gradually cease to 
yield a colour with iodine, and when it has entirely 
ceased to do so, if wo neutralize the slight acidity pf 
the liquor by adding to it a little chalk, and by 
filtration remove the gyps>im deposit, we shall observe 
that the liquor has a decided sweet taste, and that 
we have transformed the starch into glucose, or what 
is often called grape sugar, because it is fo"# "P 
grapes — fruit sugar, because it is found in mort fruite— 
diabetes sugar, because it is found in diabetes. aTus 
interesting tr.ansformiition of starch into sugar is earned 
on on the Continent on a most extensive scale, thousands 
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of tons of glucose being manufactured annually, which are 
used by brewers as a means of producing a cheap and 
frothy beer ; and allow me to add, " under the rose," that 
it is also employed — and that not with advantage to the 
consumer — to adulterate honey. In England glucose 
is not manufactured, in consequence of the restrictions 
imposed on it by government and the excise laws, but 
1 must not forget to state that when the transformation 
of starch into glucose is effected on a conunercial scale, 
the apparatus employed is such as to enable the manufac- 
turer to use a slight pressure, experience having demon- 
strated that this transformation is much more rapid 
under the influence of a slight increase of pressure, 
and therefore the manufacturer avails himself of it. 
You wUl remember, no doubt, that in several of my 
previous lectures I have drawn your attention to the 
fact, that many chemical transformations are brought 
about or facilitated by an increase of pressure, easUy 
obtained when the mass acted upon is coniSned in vessels 
so constructed as to prevent the vapours from escaping. 

The transformation of starch into dextrin is also 
effected by other means. Thus if it is submitted to the 
action of a heat of about 400° it undergoes the same 
isomeric change and is converted into dextrin; this 
transformation is most important, and is carried on, 
on a most extensive scale, in Lancashire and the north 
of England, a cheap substitute for gum Arabic being 
thus placed in the hands of calico printers to thicken 
their colours, and to enable the workman to apply 
them on the surface of fabrics, either by means of 
rollers or engraved blocks. As the orange yeUow 
colour assumed by wheaten starch and potato farina 
under the influence of heat is often objectionable 
in a practical point of view, manufacturers mix the 
wheaten starch or the farina, with a small quantity of 
acid, and after having dried the whole, submit the mass 
to a comparatively low temperature, when the trans- 
formation of insoluble starch is effected, and soluble 
dextrin, nearly colourless, or patent gums, as they are 
called, are produced. For more technical details I must 
refer you to a paper which I had the honour of reading 
on the subject a few years since before this Society.* 

It is scarcely necessary that I should state that 
starch is converted into dextrin and then into sugar 
under the influence of peculiar ferments. You will, I 
am sure, remember that I explained these transfor- 
mations when speaking of the action of the saliva, 
and also that of the pancreatic glands in my lectures on 
animal physiology last year. You are also, I know, 
perfectly aware that it is a similar transformation which 
takes place in the brewer's vat under the influence of 
the albuminous ferment called diastase, when malt 
is converted into the saccharine fluid which is called 
" wash," and which is ultimately converted, by boiling 
with hops and fermentation, into that national fluid 
called beer or ale. With these facts before us we can not 
only appreciate the value of starch in seeds, plants, and 
fruits, but follow with interest the changes which it under- 
goes in order to become useful in the germination of the 
young plant, or in the ripening and sweetening of ftiiits. 
Most seeds, indeed I may say, aU seeds, contain essen- 
tially two elements, one called starch, and the other 
albumen, a substance, as you are aware, which in the 
animal longdom characterises the white of egg and the 
serum of blood. When a seed is placed in moist soil, and 
a gentle heat surrounds the whole, the albumen under- 
goes a molecular modification, and becomes a ferment, 
which differs from common albumen by the fact that it 
requires a much higher temperature to coagulate it. 
Under the influence of this ferment and the joint 
action of heat and the moisture which surrounds the seed, 
the starch is converted first into dextrin, and then into 
sugar, or, in other words, into such substances as are 
soluble, susceptible of being absorbed, fixed, and trans- 
formed into such elements as will constitute the tissues 
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of the yoimg plant. I shall have the pleasure of show- 
ing you, as we proceed with this lecture, that when one 
chemical equivalent of starch has fixed two equivalents 
of water, and has thus been converted into sugar, 
it can unfold itself with great focUity into either three 
equivalents of acetic acid or two equivalents of lactic 
acid, as shown by the following table : — 

SUgai C" H>« O" 

Acetic acid, 3 equivalents . . . . C* H* O* 
Lactic acid, 2 equivalents . . . . C» H° 0« 

These acids or similar ones dissolve the lime and 
other mineral matters surrounding the seed, thus carrying 
to the young germ those mineral elements which it re- 
quired to become a young plant, which, when once it has 
grown out of the seed and of the soil which surrounds it, 
puts forth leaves, which are susceptible of absorbing the 
carbonic acid of the atmosphere, thus fixing its carbon, 
which constitutes the framework of the young plants. 
This carbon, united with the elements of water and 
nitrogen, gives rise to all the vegetable substances neces- 
sary to constitute- the vegetable matter of fuU grown 
plants. 

The ripening and the sweetness of fruits are due to 
the conversion of starch into sugar, but although this 
conversion is effected by the presence of acids in the fruit, 
stUl they are not exactly the same aa those which exist 
in the young seed, and therefore this peculiar trans- 
formation of starch into sugar in fruits deserves our 
special notice. The predominant acid in green fruit is 
called malic acid, which partly disappears as the fruit 
proceeds towards its maturation, whilst the greater part 
unites with the sugar it has helped to produce. 

In fruits and in bulbs there exists another sub- 
stance which presents to us a peculiar interest. It is 
a white, gelatinous mass, insoluble in water, and is 
called peotose. It is also accompanied in fimts and 
bulbs by its ferment, called pectase, the same as starch 
is accompanied by its ferment, called diastase. As time 
proceeds, the pectase acts upon the pectose, and converts 
the insoluble substance pectose into the soluble substance 
called pectine, which is a neutral substance, but which 
in its turn is converted into an acid called pectic acid. 
This acid, in connection with malic acid, sometimes 
converts the starch contained in fruit into sucrose, or 
cane sugar, fructose, or fruit sugar, which I may here 
state differs from cane sugar in not crystallising with the 
same freedom, is not so sweet, and also contains two 
chemical equivalents more of water. The transforma- 
tions of peotose into pectine and pectic acid are isomeric 
changes, and therefore are most easily effected in nature. 
The following table will clearly demonstrate the truth 
of this assertion : — 

Peotose C«* H«o 0", 8 HO 

Pectine 0'* B.*° 0««, 8 HO 

Pectic acid C«* H*o 0=«, 4 HO 

Metapectio acid C«* H""* 0»S 16 HO 

It may be interesting to some of my hearers to know 
what changes take place when fruits are converted 
into jeUy or marmalades ; and whilst on this subject I 
may state that there is no doubt that a part Of what 
is sold as Scotch marmalade is made from carrot 
juice, sweetened with a little sugar, and rendered bitter 
with peel of the bitter Seville oranges. I have the 
pleasure to present to yon some marmalade and jelHes 
that have been made from carrots, and which, from 
their quality, leave no doubt that, with a litUe skill 
and practice, a very agreeable condiment can thus be 
produced. But setting 9iis aside, let me state that when 
fruits are heated, the pectase converts the pectose 
of the fruits into pectine, and if then sugar is added 
and the whole filtered, the pectine solution, as it 
cools, becomes gelatinous, and constitutes the ordinary 
fruit jellies ; but ladies or cooks must take great care 
not to boil these too long, or they will get into a 
chemical diflloulty, for, under the influence of heat, 
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peotine will first be converted into peotio acid, and then 
into metapectic acid, when no jelly wUl he produced. 
Therefore, great care must be taken not to boil the 
fruit syrup with the sugar more than a few minutes 
before it is clarified with a little albumen, or white of 
egg, filtered, and allowed to cool. 
_ Having thus studied some of the interesting conver- 
sions of starch into sugar, under the influence of 
artificial and natural chemical influences, let us 
examine together the transformations which sugar 
is capable of undergoing under various chemical 
and molecular actions ; and this cannot fail to 
interest you, as man has availed himself of these 
transformations to obtain some of the most abundant 
and valuable products which he employs, either 
for his health or as a beverage. It is especially 
the transformation of sugar into alcohol on the one 
hand, and the conversion of alcohol into various pro- 
ducts; and on the other hand, the transformation 
of sugar into mannite, the sugar of manna, or its 
conversion into lactic acid and butyric acid, that I wish 
to dwell upon for a few minutes. Several of the con- 
versions of sugar into other substances arc efiected 
under the peculiar action of certain ferments, which 
ferments are microscopic plants or animals. 

Having already explained the conversion of sugar 
into alcohol by means of a ferment, and the further 
transformation of that alcohol into acetic acid by 
another ferment — the one called mycoderma vini and 
the other mycoderma aceti, — it would be loss of 
time to enter again into the subject here ;r but there 
is one fact which has come to Ught since then, and 
which appears to me su£Sciently interesting to justify 
my calling your attention to it. I stated last year 
that many of the diseases to which wine is subject 
were not due, as was believed, by chemists and others, 
to mere chemical transformations of the 'various sub- 
stances constituting that liquid, but to peculiar and 
weU defined ferments which develope themselves in 
that fluid imder special circumstances, and which 
are the cause and the source of various classes of 
disease to which wines are liable. The knowledge 
of these facts has proved most valuable, for it has 
enabled M. Pasteur to devise a very simple method for 
arresting the decomposition or decay of wines. M. 
Pasteur's plan consists in heating diseased wine to a tem- 
perature of about 130°, when the ferments are "destroyed, 
and all that is necessary to restore the wine to its original 
state, is to allow the dead ferments to settle as a deposit, 
and then to decant the wine. 

I may state here, en passant, that a M. Lamotte has pro- 
posed and carried out with success a method of " ageing " 
wine rapidly. It consists in submitting the wine for a 
few days to a temperature of about 100°, when it will 
be found that after allowing the wine to stand for a 
short time, it has acquired the flavour of a seasoned 
vintage. 

Let me resume the subject of my lecture by stating that 
the transformation of sugar into mannito is also duo to a 
peculiar ferment, which is a modification of the myco- 
derma nni, for this ferment is produced by boiling in 
water the ordinary one, and then mixing the so boiled 
ferment with a saccharine fluid ; a very slow fermenta- 
tion ensues, the saccharine solution becomes viscous, 
and if then its composition is ascertained it is found to 
be represented by a gummy, neutral, viscous substance, 
and a crystallised white matter, called mannite, one 
of the chief constituents of manna, which is used as a 
purgative in pharmacy. If instead of introducing 
into a sugar solution one of the above-mentioned 
ferments, it is mixed with albumen, or the curd 
of nulk, or several other animal substances, and 
chalk added, after a short time the mass assumes 
a thick gelatinous appearance, and if then it is 
chemically analysed, it will be found that the 
sugar has unfolded itself into lactic acid, each equi- 
valent ot Bogax giving rise to two equivalents of 



this acid, a substance which is found to characterise 
the acidity of milk, and which also exists in the 
gastric juice of man and many other animals, also 
as acid lactate of lime in the mviscular flesh of man and 
of animals, and which, lastly, is also a constant product in 
the slow fermentation of flour, in warp-sizers' vats, and 
in curriers' clearing pits. We thus observe the value of 
a science which is able to trace, to define, and to 
characterise the production of a substance' from its 
origiiuil source, namely, starch, or sugar, into the 
stomach of man, and to proeeedfrom thence into the manu- 
facturers' operations such as those which we have just 
mentioned. A science which can so well trace the pro- 
duction of a substance and its influence in the medium 
in which it is found to exist, and can give, as I have 
shown in my former lectures, an explanation of the 
various functions it fulfils in the instances I have cited, 
must be indeed a science worthy of your attention, and 
worthy of the encouragement of the members of this 
Society. 

There is still another transformation of sugar, 
through the medium of a ferment, which is not less 
curious and instructive than those just referred to. 
Here the transformation is not due to a vegetable 
ferment, but has been traced and proved to have its 
source in animal life. The ferment is represented by a 
little microscopic straight figure having a vibratory 
motion, and hence called vibrio. These microscopic 
animals transform sugar iato that noisome fluid which 
characterises rank butter, called butyric acid, and 
which substance in its turn can be transformed, as 
I shall tell you in my next lecture, into a com- 
pound called butyric ether, sold in large quantities 
as the fruit essence of pineapple, usfed extensively for 
imparting that flavour to sugar drops. 

Since I delivered this lecture to the Society of Arts, 
there has appeared a paper by M. Bechamps, which 
presents such a peculiar interest that I must be excused 
if I here introduce it to the notice of the reader. This 
learned chemist has gone a step further than Ehren- 
berg, who stated that most of the chalk formations 
were represented by the remains of microscopic 
animals, several of which, by the perfection of 
their fossils, he was able to define and name. But 
Bechamps has discovered that, besides the remains 
of antediluvian periods, there exist at the present time 
large quantities of microscopic animalcvdas, which he 
has named Mierozyma creite ; found by him to exist 
in the centre of large blocks of chalk, taken out at a. 
depth of 200 feet under the surface of the soil by 
means of a tunnel driven into the sides of a moun- 
tain; what enhances the interest of this discovery 
is that if some of this chalk is placed in a saccharine 
solution, butyric and lactic fermentation ensue. 

Having thus studied the series of molecular and 
chemical actions, by which starch is transformed into 
sugar, dextrine, glucose, alcohol, acetic acid, mannite, 
lactic acid, and butyric acid, let us stiU pursue the 
interesting transformations of sugar into one or two 
more products. Thus, if starch or sugar is mixed 
with peroxide of manganese and sulphuric acid, 
and heat is applied, a most violent chemical reaction 
ensues, and the most important product thus generated 
through the oxidation of the sugar or starch by the 
oxygen of the oxide of manganese, liberated by its 
contact with sulphuric acid, is an acid referred to in 
my last lecture, namely formic acid, a substance foiind 
to characterise ants, the artificial production of which 
acid I described to you, by methods which have beea 
devised by M. Berthelot. Again, if we take starch or 
sugar, and act upon it with nitric acid or aquafortis, we 
shall convert it into a white crystalline substance, oxalic 
acid, which for many years was entirely extracted from 
a wUd plant called Oxalis acetocella, which in fact was 
the only known source of obtaining a substance so ex- 
tensively used by the cleaners of straw-boimetB, and in. 
calico-print works, as weU as by the careful house- 
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keeper to remove iron-moulds from linen. At the 
present day, through the progress of chemistry, a 
pound of oxalic acid is not dearer than an ounce was 
formerly, for not only is oxalic acid obtained by the 
action of nitric acid on sugar, but it is also produced in 
large quantities at Warrington, in Lancashire, by 
Messrs. Roberts, Dale, and Co., through the action of a 
mixtureof causticsoda and potashon sawdust, where tinder 
the oxidising influence of the alkali incited by heat, the 
Ugnin, or fibre of the wood, which has an isomeric 
cofflpositipn with thit of starch, is oxidised and con- 
verted into Oxalic acid. It would carry me far beyond 
the limits of a lecture were I to examine in dbtail 
how those substances in their turn can bo converted into 
Others, or the numerous classes of substances to which 
they give rise. I must, therefore, content myself with 
eiamining with you generally the subject under con- 
sideration, leaving details for the student. It wiU be 
easy to conceive what an amount of useful information the 
student will derive from such a pursuit ; and you will 
see this more clearly if I lift up a corner of the veil, and 
give you an insight into those treasures of informa- 
tion. Let me, therefore, refer to some of the transforma- 
tions of alcohol, a substance so weU known to all of lis 
by its presence in most of the beverages we take, and 
also from its extensive employment in arts and manu- 
factures. 

The conversion of alcohol into ether, presents one 
of the most interesting and remarkable instances 
known in chemistry, of the unfolding of a substance 
into two others, under the influence of certain mo- 
lecular forces, known to chemists (but yet badly ex- 
plained), as actions of contact, or catalytic actions ; 
that is to say, that , science has observed several 
instances where a substance, when placed in the pre- 
sence of another, under stated circumstances, wiU 
undergo special chemical decompositions, quite different 
froin those which it will experience if the other substance 
is absent. The unfolding of alcohol into ether and water 
is a remarkable example of this class of molecular ac- 
tions. Thus, if 70 parts of strong alcohol are carefully 
iiiiXed with 100 parts of concentrated sulphuric acid 
or vitriol, and the whole allowed to remain for A few 
hours in contact, and are placed in a retort, to which 
heat is applied, so as to raise the temperature to 
284", it will bo observed that one molecule of alcohol will 
split itself into one molecule of ether and one molecule 
of water. If such a transformation was to stop thei-c, 
interesting as it is, it would be only similar to many 
otliers which I have brouglit before your notice. But 
such is not the case ; for if in the heated fluid 
a small continuous stream of strong alcohol is intro- 
duced, it will be found that as the alcohol reaches the 
heated mass it will unfold itself into water and ether, 
which distil and still keep separate in the condensed 
part of the apparatus or receiver. Therefore, under the 
influence of a compound called sulpho-vinic acid, and 
heated at 284°, the alcohol which is introduced in such 
a mass is unfolded, as just stated, into two com- 
pounds which cannot umte, though they were united 
before they came in contact with the sulpho-vinic acid, 
or had experienced the catalytic action of tho sulpho- 
viliic acid or sulphuric acid. 

1 hope you do not forget that in my last lecture I called 
your attention to another action of sulphuric acid on 
^ilcohol, viz., that if three-parts of sulphuric acid 
■vrete mixed with one of alcohol, and heat applied, 
the sulphuric acid, instead of separating one equiva- 
lent of water from the alcohol, so as to transform 
it into water and ether, would in that case remove two 
molecules of water, retain them, and liberate a gas 
which we called olcfiant or ethylene. If, instead of 
acting upon alcohol with sulphuric acid, we act upon 
it with nitric acid or aquafortis, we produce nitric ether, 
or, what is commonly called spirit of nitre ; and if 
we mix alcohol with acetic acid, or, what is still 
better, with a mixture of acetdte of sOda and sulpfiviric 



acid, we obtain a most agreeable perfilmed substeliice 
called acetic ether, which contributes latgely to the 
flavour of wines and spirituous liquors. In fact, a greftt 
variety of coinpound ethers can be produced by bringing 
alcohol in contact with an acid, and applying heat ; or; 
what is still more efifecttiali by bringing into pUy the 
action of still more powerful acids, such as sillphiiriC or 
hydro-chloric, which by tiieir presence help the trans- 
formation of alcohol into thosb compound etherS so 
much used in medicine bM therapeiitic agents. Again^ 
if to a mixture of alcohol and sulphtiric acid a small 
quantity of manganese be added, and a _geiitle heat 
applied, a new substance is produced, differing entirely 
in its properties from that which results from the 
action of sulphuric acid and peroxide of manganese 
on sugar, for in that case formic acid Is produced, 
whilst in the ofae now under consideration, the sub- 
stance called aldehyde is generated, which substance 
is characterised by the remarkable property it has 
of reducing the salts of silver, instances of which yOu 
have ko doubt often remarked in the metallic. globes 
in shop windows, which present a brilliant reflecting 
surface, due to a silver deposit, resulting, generally 
speaking, from the reduction of a salt of silver, by means 
of aldehyde; lastly, this substanpe, which was two or 
three years ago a laboratory product, is now manufac- 
tured in large quantities, being used extensively for 
reducing, in conjunction with hypo-Sulphite of soda, 
the splendid red tar coloiir known under the name of 
magenta, into that brilliant green which most Of yoil 
have admired, under the iiame of vert lumierc; from 
the fact that it maintains not only its green colour 
by artiflcial light, biit that iihder the influence of that 
light its intensity is greatly increased. 



METkoPOtlTAN AsSOCIATlOi* tOB PfeollOtlNd ^fe 

Education of Adults. — On Tuesday evening, the 9th 
ihst., a meeting was held in the great room of the Society 
of Arts, for the purpose of distributing the prizes gained 
at the last examination of this association, including the 
prize given by Her Eoyal Highness the PrinceSs of 
"Wales. Harry Chester, EScJ.i a \'ice-prcsident 'of the 
Society of Arts, ^t-esided; and th'erO was a fiuiheteus 
assemblage of the ftiendS of the ^ticc'eSsftil candidates. 
The Chairman, in opening the pfOc'ccdiiigS, gave a brief 
explanation of the oHgirt; objects, and pra.ctical opciii- 
tions of the association. The examinations instituted by 
tho Society of Arts wclr'e confined to persons OVcr 16 
years of age. The Metropolitan Associatioh waS founded 
for the purpose of proirioting the education of both sexes 
between tho perioq when boys and girls leave school U^ 
to that age, as well as fot promoting adult education in 
elementary siibjects. There 'ft'ere two grades of examina- 
tion, the lower and the higher. The candidates were 6i- 
amined by the exairiinets appointed bjr t^^e association, in 
reading, writiiig, spelling tested by dictAttob, arithmetic, 
Gospel history, English history, geography ; "and fetiVilO 
candidates were also examined m plain needlewOi*, ft 
subject which was regarded by the Committee as of the 
highest importance. Prizes for excellence in these 
various subjects were given, as well as for general 
proficiency. Feeling deeply the lamentable deficiebcj 
of religious knowledge, the association had also insti- 
tuted examinations in this subject, and these were 
annually held, certificates, and prizes beih|; aiWarded 
by examiners appointed by the Bishops of London 
and "Winchester, wtio sign the certificates. It was 
gratifying to find that the number of candidates for 
examination was increasing, though so strongjy did he 
(Mr. Chester) feel tho shocking deficiency which existed, 
not only on this subject, but almost every branch of 
knowledge, that lie was individually in 'favoui: Of a com- 
pulsory, system of education. People were not allowed 
by lAw to iU-iise each other, and he coilld imagine rid 
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vrotse usage than to allow persons to grow up iineducated. 
After some further ohservations the chairman proceeded 
to distribute the prizes. In presenting the Princess of 
Wales' Prize, the chairman explained that when the 
Prince and PriacGss hecairie the patron and patroness of 
the Asadciatioil, heir iJoyal Highness had kihdly con- 
sented to give a prize for coinpetitioh amoilg the fetnale 
candidates, which had this year heen awarded to Ellen 
Louisa Woollard, of the Lambeth Evening Classes, 
■*h6 was the daughter of a carpenter in. LaHibeth, 
and who had been in domestic setvicfe. He had 
ttierefore great pleasure in presentitig her, by com- 
ihand of heir Royal Highness, with a handsome Bible 
aiid two guineas. In consequence of the absence of the 
Princess from Londoii, she ha,d not been able to attach 
her sigiiatiire to the prize : but when hei Edyal Highhess 
feiAirned to Londoii she would do si). The Eev. G. B. 
fflicilwain, honorary secretary, ihtrbduced Mh Larkins, 
the liew secirctary, to the iheeting, and he Wa8 greeted 
with hearty applause. Oil the motion of Mr. Belljahlin 
Shaw, M.A., chairman of the comiUlttee, seconded by 
the. Eev. Mr. Briice, a cordial vote of thanks -tvas given 
to Mr. Chestei:, who had, in fact. foUiided, hatched ovet, 
and brought the Association to lis present position. The 
Chairman acknowledged the cornpliment, and after some 
reiharks from Mr. Baker, of the "#est LondOii Youths' 
luiBliitute, the proceedings teirmiiiated. 



PARIS EXHIBITION OF 1887. 
The following is from a correspondent at Paris : — 

The Imperial Collimission has made an alteration in 
the fconditions laid down respecting the tiihe for sending 
in Works bf art for the Exhibition, which will give great 
iatisfaction to artists, as well as other possessors of works 
of art. According to the original regulation, works in- 
tended for the great Exhibition were to be sent in for 
teiatnihation by the jury in the month of October ; hy 
the teims of the regulation just issued no work will 
haVfe to be deposited before the month of January. In 
HlB first place artists are invited to send to the jury, 
littriiig the first half of December, a written declaration, 
'tontafiiin^ a description of the works they propose to 
exhibit, with their dimensions ; the jury will examine 
ihesb declarations, and admit ivorks of known merit, 
tthd which they deem suitable for such an exhibition, 
without having the works themselves before them, which 
will only be required to be sent in between the 15th and 
23th of February ; those which are not admitted with- 
bttt previous examination will have to be deposited at 
the Palais de I'lndustrle between the 5th and 20th of 
'Jahiiary, so that hy the new regulations the time during 
■frhich the works will be out of the possession of thou- 
owners is diiUinished by three months in one case and 
four mohths ill the othSt. This revision of its regula- 
tions shows that the Ittiperial CoiniAission is desirotts of 
Satisfying the legitimate complaints of the public, and 
not obstinately determined on maintaining an unpopular 
re^atlott. 

An incident has just occurred in connection with the 
Fine Art portion of the Exhibition, which has caused 
totich. surprise and many comments. By the regulations 
of the Commission, one-third of the Pine Art jury was 
to be named by the Academy of the Beaux Arts, but 
ttle Members of that branch of the Institute of France 
have declined to take any part Of the work. It will be 
remembered that the manageinent of the periodical, now 
annual, exhibitions of modem works of art, as well as 
the direction Of the School of Fine Arts, was taken 
away from lie Academy three years Since, by Imperial 
decree, and the members of the Indltute now indicate 
by this refusal their determination not to accept a part 
Of that powel: which formerly was all their own. It is 
impoarable Hot to cotldemn this act of the Academy ; its 
iuanagemeftt ot the exhibitions atid of the educational 



establishment gave rise to loud complaints, and it is 
certain that the changes have been highly beneficial to 
both, and that the Imperial interference, absolute though 
it Was, was highly acceptable to the majority of artists, 
as weU as of the artistic world In general ; and the i-efttSal 
of the Academy will only strengthen the general Opinion 
that institutions of that class do not partake of the pro- 
gressive spirit of the age in Which We live. 

The regulations concerning the conveyance of objects 
to be exhibited have just been published. Productioiis 
of all kinds (objects of art and Other valuables excejited), 
carriages and animals wiU be conveyed by the railways 
at one-half the usual charges, the minimum being, how- 
ever, fixed at four centiittes pertofi per kilomfette; lefts 
than three ferthings a ton pet mUe. The companies are 
however, in consideration of this reduction, absolved 
fl-bm aU responsibility whatever as tegardS accidents 
to animals thus conveyed. Works Of art and other 
vTtlUable objects to be charged at the ordinary rat^. 
The diminution of the tariff does not, howevBl-, tttiply 
to objects weighing more than ten tons, or of dimensions 
exceeding that of the material of the railway, but 
locomotives, carriages, and tenders, which can be placfed 
on the rails, are Included. Objects weighing less than 
1,200 kilogrammes (1^ toh) Will be conveyed by Catt 
from the terininl to the Exhibition building, and those 
which exceed that weight by means of the circular rail- 
Way which wiU connect all the termini With the railway 
station just without the grounds of the Exhibition. All 
charges to be paid to the Exhibition, but on reception 
when returning. The reduced tariff to ap^ly to objects 
retuHied firom the Exhibition within six mohths of its 
closing. 



INUNDATIONS IN FRANCE. 

The waters have happily retired to their proper beds ; 
engineers are everywhere at work repairing the mischief 
done, and providing, as fiir as possible, against the effects 
of another flood, while the unfortunate sufierers al-e 
counting their losses, and pressing wants are being met 
by contributions headed by the Emperor. 

The inundations have extended to the departments of 
the Seine, Seine-et-Mame, Alller, Loiret, Loire, Haute- 
Loire, Yonne, C6te-d'0r, Lozere, Lot, Savoie, Nifevre, 
Correze, Dordogne, and Lot-et-Garonne. Fortunately, 
the Rhone and the Gtard, although swollen, have not 
overflown their banks, and the Garonne, which for a 
moment was swollen to repletion, diminished almost 
immediately without having caused any serious 
mischief. 

The Seine continued to rise at Melun, the chief town 
of the Seinc-et-Mamc, until the evening of the third 
instant, since which time the level has continued to 
diminish. 

Nantes and its neighbourhood have suffered terribly ; 
on the 2nd instant the Loire had reached to nearly the 
level of the flood of 1856, and the river was still rising. 
The railway, as well as the embankments of the river, 
were broken down between Saint Martin and Saumnr, 
the embankments of the River Divatte were expected to 
give way, and the slate quarries of Angers to be inundated. 
The streets in the lower part of the town of Nantes were 
flUed with water, and the country aroimd was under 
water to the extent of three or four miles. The telegraph 
poles were thrown down, and for two or three days there 
were no means of communication with Nantes, lie 
plains around Gien are still under water, the banks x>t 
the canals having given way ; the road to Chatillon and 
the railway are both broken up. In the Maine-et-LoSre, 
the banks of the Loire have only given way in tWo 
places, namely, at Gohier, on one side, and Hear 
Saint Martin de la Place on the other. In liie 
latter case, the railway formed a barrier against Uie 
waters, but <hey soon made a breach to me extent 
of more than sixty yards in length and seven or ei^t 
in depth ; beyond this was the embankment for tile pro- 
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tection of the fertile valley of Authion, which sMrtg the 
Loire and extends as far as Trelaz€ ; the flood soon made 
a similar breach in this, and the -whole valley was sub- 
merged. Trelaze was saved by an embankment con- 
structed after the terrible floods of 1856. At Nevers, 
the Haute Loire rose, on the 26th and 26th of September, 
seventy inches in twenty-two hours ; at Orleans it rose 
at the rate of nearly five inches per hour. The lines of 
the Lyons and Orleans railways have suffered severely ; 
the following is a report made by the former company 
on the 3rd instant: — "The circulation is re-established, 
since the morning of the 2nd instant, between Orleans 
and Vierzon, and a provisional service for passengers has 
thus been made between Paris and Bordeaux. The line 
was either broken or under water at Ambroise and St. 
Herre des Corps, on the road between Blois and Tours, 
and gangs of workmen are engaged in repairing the 
mischief as fast as the waters recede. The station of 
Tours has escaped, and consequently the service was not 
interrupted between Mans and Bordeaux. The line 
between Tours and Nantes was interrupted near Lan- 
geais, at Saumur, and near Ancenis, and it is diffioult to 
form an idea at present of the amount of damage done, 
but the company believe that it wiU prove to be con- 
siderably less than it was in the year 18S6." This report 
gives a vivid notion of the extent of the inundation in 
the part of the country to which it applies. Nevers, 
Gien, Montargis, ChSteau-Eenard, and ChStiUon have 
all suffered severely. 

The rivers Yonne, Lot, Dordogne, and Tarn have all 
overflowed their banks more or less. Savoie seems to 
have suffered very severely ; besides the destruction of 
the great high road to Italy, mentioned last week, the 
Arc overflowed, destroyed the railway in several places, 
and created other terrible devastations. The railway 
between Saint Jean and Saint Michel will, it is feared, 
take a long time to repair. The ofiicial Oaaette of 
Italy says that, according to reports from the IVench 
authorities, the Mount Cenis route was free on the 2nd 
instant, and the postal route re-established, but with 
inevitable loss of time, from the necessity of conveying 
the mails on the backs of mules from Saint Jean to 
Lanslebourg. 

Accounts from Perpignan of the evening of the 2nd inst. 
say that the Agly has overflowed, and laid the vineyards 
of Eivesaltes, and part of the plain of Salamanque 
under water, that the Tet had also broken its limito, 
and the rain was descending in torrents. It may be 
remarked that on the Lyons and Orleans line, where 
the inundations were so terrible the other day, the 
weather was almost uninterruptedly beautiful, and the 
skies brilliant ; this remark applies to the last few days 
of September and the first three of October. 

Happily the destruction of human life seems to have 
been but small, but the loss of the farmers and peasants, I 
in cattle, grain, fodder, and growing crops, is enormous ; 
the damage done in the department of the Ardfeche is 
estimated at about thirty thousand pounds, and the 
mischief there is nothing as compared with that in other 
districts. Some strange accidents occurred amidst the 
general desolation. In the neighbourhood of Nemours 
a whole party were surprised by the waters, and driven 
to the upper floors of the house, where they were pri- 
soners for thirty hours ; and in a meadow in the same 
neighbourhood which the water had covered but retired 
from was found, at a great distance from any habitation, 
a heavy chest of drawers full of hnen, for which no 
owner could' be found. 

The Emperor has headed a subscription on behalf of 
the sufferers with the munificent sum of £4,000, to which 
the Empress has added £1,000, and the Prince Imperial 
£400 ; the ejcample thus set has been well followed, and 
the lists published to the present time, and including the 
contributions of aU classes, from the 20,000 francs sub- 
scribed by Baron James de Bothschild to the 60 cen- 
times of the poor couturi^re, make up a very large 
amount. 



NITEO-GLYCEEINE IN THE SANDSTONE 
QUARRIES OP THE VOSGtES, NEAR 
SAVERNE. 

The explosive properties of nitro-glycerine [C* H' 
(NO ■•) » 8|, and the results of experiments made with this 
substance m various parts of Sweden, Germany, and 
Switzerland, have induced Messrs. Schmidt and Dietsch, 
proprietors of extensive sandstone quarries in the valley 
of the Loire (Bas Rhin), to try it in their workings. 

These experiments have been successful both as 
regards economy, facility, and rapidity of work, and 
the use of powder has been temporarily abandoned, and 
for the last six weeks only nitro-gl^cerine has been used. 
for blasting purposes in these quarries. 

1. The preparation of Nitro-Qlyeerine is commenced by 
mixing in a vessel, placed in cold water, faming nitric 
acid, at 49° or 60° BaumS {1-476 or 1-490 sp. g. English), 
with double its weight of the strongest sulphuric acid. 
(These acids are boUi expressly manufactured at Dieuse 
and sent to Saverne.) 

The glycerine of commerce, which should be fi-ee from 
lime and lead, is evaporated in a vessel until it indicates 
30° to 81° Baume (1-246 and 1-266 sp. g. English). This 
concentrated glycerine should become solid when com- 
pletely cold. A workman then pours 3,300 grammes 
(about 7i lbs.) of the mixture of sulphuric and nitric 
acids, well cooled, into a glass vessel (a stone pot or 
porcelain vessel will equally answer the purpose), 
placed in a trough of cold water, and then pours 
slowly, while gentSy stirring it, 600 grammes (Ub. loz.) 
of glycerine. The most important point is to prevent a 
sensible heating of the mixture, which would cause a 
rapid oxidation of the glycerine with the production of 
oxalic acid. It is for this reason that the vessel, in which 
the transformation of glycerine into nitro-glycerine takes 
place, should be constantly kept cool externally with 
cold water. 

The mixture being stirred weU, it is left for five to 
ten minutes, and then it is poured into five to six times 
its volume of cold water, to which a rotating motion has 
been previously given. The nitro-glycerine is rapidly 
precipitated in the form of a heavy oil, which is collected 
by decantation in a deep vessel ; it is then once washed 
with a little water, which is also decanted, and tiien the 
nitro-glycerine is poured into bottles ready for use. 

In this state the nitro-glycerine is still a little acid and 
watery ; but this is no drawback, as it is used shortly 
after its preparation, and these impurities in no wise 
impede its explosion. 

2. Properties of Nitro-Qlycerirte. — Nitro-glycerine is a 
yellow or brownish oil, heavier than water, in which it is 
insoluble, but it dissolves in alcohol and ether. Exposed 
to a cold, even slight, but prolonged, it crystallises in 
long needles. A very violent shock is the best mode of 
making it explode. Its management is otherwise vei^ 
easy, and not dangerous. Spread on the ground, it is 
difficult to make it take fire with a lighted match, and 
even tben it bums but partially. A flask containing 
nitro-glycerine may be broken on stones without ex- 
ploding it ; it may be volatised without decompositioii 
if carefully heated ; but if the ebullition becomes brisk 
explosion is imminent. 

A drop of nitro-glycerine falling on a cast-iron plate 
moderately hot, volatilizes quietly; if the plate is red-hot, 
the drop inflames immediately, and bums like a grain of 
powder, without noise ; but if the plate is hot enough, 
without being red-hot, for the jutro-glycerine to boil 
immediately, the drop is briskly decomposed, with a 
violent detonation. 

Nitro-glycerine, especially when impure and acid, may 
decompose spontaneously after a certain time, with re- 
lease of gas and production of oxaKo and glycoUo acids. 
It is probable that spontaneous explosions of nitro- 
glycerine, the disastrous effects of which the newspapers 
have made known, are occasioned by a similar cause. 
Nitro-glycerine being enclosed in well-corked bottles. 
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the ga«es produced by its spontaneous decomposition 
oannpt; ifelease themselves ; they exercise a very great 
pressure on the nitro-glycerine, and under these circum- 
stances the least shock and the slightest shaking may 
occasion an explosion. Nitro-glyceiine is of a sugary, 
shazp, and aiomatio flavour; it is also a poisonous 
substance. In very small doses it occasions very 
severe Juadaches. Its vapour produces like effects, 
tmd this oircamstance might well he an obstacle to the 
use of nitro-glycerine in headings in mines, where 
the TapoBi oould not be dispersed as easily as in open 
qiiarrioB. 

Nitro-glyoerine is not a properly nitrous compound, 
analegous to nitro-, or binitro-benzol, or to the mono-, bi-, 
and tn-nitrophenisic acids. For instance, under the in- 
fluence of reducing bodies, such as hydrogen, glycerine 
is set at liberty, and caustic alkalis decompose nitro- 
glycerine into nitrates and glycerine. 

3. Methods of using Nitro-Olyeerine — Supposing that 
it was required to detach a mass of rock at 2.60 metres or 
three metres (8 to 10 ft.) distance from the external edge ; 
a hole is drilled about two to three metres (from 6ft. 6in. 
to 10ft.) in depth, five to six centimetres (2 to 2J inches) 
in diameter; after having cleared this hole of mud, 
water, and sand, 1,500 to 2,000 grammes (31bs. to 4Jlbs.) 
of nitro-glycerine are poured into it by means of a fimnel. 
A small cylinder, in wood, card, or tin, of about four 
centimetres in diameter and five to six centimetres 
(If inch, 2 to 2J inches) in height, filled with powder, 
is then put in. This cylinder is attached to a fuze, that 
penetrates it a short distance, to ensure the explosion of 
the powder. By means of this the fuse is lowered to the 
snrfeoe of the glycerine, which is known by practice. 

The fuse is then held steady, and fine sand is runin until 
the hole is entirely filled. It is unnecessary to compress 
or plug up the sand. The fuze is then cut off a few 
inches above the hole and lighted. At the end of 
a few minutos the fuze bums down to the cylinder and 
ignites the powder, which occasions a violent shock, and 
causes the nitro-glycerine instantly to explode. The 
explosion is so quick that the sand never has time to 
be thrown out. The whole mass of rock is raised up, 
displaced, settles quietly down without any being pro- 
jected, and a dull report is heard. It is only on the 
spot that any idea can be formed of the immense force 
developed bjr the explosion. Formidable masses of rock 
are easily displaced, and cracked every way, and ready 
to be cut up by mechanical means. The principal ad- 
vantage is that the stone is but little crushed, and there 
is but little waste. "With charges of this nitro-glycerine 
40 to 80 cubic metres (1,400 to 2,800 cubic feet) of 
pietty hard rock may be detached. 



SORaHTJM suaAR. 



The following is from a recent number of Once a 
Week :— 

" A Sugar-yielding grass has recently been introduced 
into the south of Europe and North America, the culti- 
vation of which has extended with wonderful rapidity in 
the United States, in regions &r to the north of those 
adapted to the sugar-cane. It has long been cultivated 
in China and in Africa, partly for the sake of the sugar 
which is made from it, partly for its seeds, which are a 
good grain, similar to the Durra so extensively cultivated 
in the East Indies and in Africa. Durra {Sorghum vul- 
gait), also known as Sprgho and Indian MUlet, may 
almost be said to be the principal com-phmt of Africa: 
and the Sugar-grass, or Shaloo {Sorghum saceharatum), 
may be regarded as a superior kind of Durra. Its seeds 
are much larger than those of the common kinds of 
millet, and altSiough the meal does not make good bread, 
it is very nutritious and pleasant, and is prepared in 
various ways as an article of food. ' Its productiveness 
exceeds that of most kinds of com, eilmost rivalling the 
laodtioti'MiieM of maize. It is a taJl grass, fi^m four to 



eight feet high, with a diffuse and very spreading 
panicle. As a corn-plant, however, no attention has yet 
been paid to it either in Europe or in America ; whilst, 
as a sugar-yielding plant, it has obtained an important 
place in agriculture. It is cultivated only to a small 
extent in the south of Europe, and particularly in the 
Veronese. Its value does not seem to have been appre- 
ciated by European farmers as it has been by those of 
Horth America, whose enterprise and perseverance Juve 
qtdckly turned it to great account. It can be cultivated 
with profit as far north as the state of Maine, and pro- 
bably wherever the vine and maize can be cultivated, 
requiring like them a hot summer, and of about the same 
duration which they require. It is not, therefore, 
adapted to the climate of Britain, where it can only be 
expected to succeed in the warmest parts of England. 

"The Sugar-grass was introduced into Europe by the 
Count de Montigny, the French Consul at Shanghai, in 
1851. Of the package of seed sent by him to the Q-eo- 
graphical Society of Paris only one seed germinated. 
From this single plant a small quantity of ripe seed was 
obtained. Messrs. Vilmorin, Andrieux, and Co., seed 
merchants in Paris, purchased eight hundred seeds 
derived from it, and paid eight hundred francs for them. 
Another portion of the same crop passed into the hands 
of the Count de Beauregard, and from these sources this 
seed was distributed over Europe, and thence over 
America. The first seeds were carried to America in 
1857. Two years after, Mr. Wray brought seed from 
Africa to America, and two classes or varieties are now 
recognised there, the Chinese, or Sorgo, and the African, 
or Imphee. In 1862, more than 100,000 acres_ were 
devoted to the cultivation of the Sugar-grass in the 
United States, yielding at least 16,000,000 gallons of 
syrup. The extent of land thus employed has increased 
since that year, although the crop of 1863 was almost a 
failure, through a very early frost. The cultivation of 
the sugar-grass has lutherto been chiefly carried on in 
the North- Western States — Ohio producing in 1862 
more than 6,000,000 gallons of syrup, and Iowa nearly 
4,000,000. The Eastem States have, however, begun to 
engage in it. 

" Mills of various kinds are employed for crushing the 
cane and expressing its juice. A minute description of 
these is unnecessary. One in common use consista of 
three horizontal rollers, an upper one resting on the 
other two. Mills with vertical rollers are also employed. 
The mills are wrought either by steam, water, or horses. 
Great part of the sugar-grass grown in America is 
crushed by the farmers themselves in small mills, and 
much of the syrup is used without being converted into 
sugar. The juice, as it is obtained from the mill, con- 
tains many impurities — dust and earth, small fragments 
of cane, and green vegetable matter. These are in part 
removed by filtering, and a filter of straw is often 
employed. They are removed more completely by 
skimming during the boiling of the juice, but, if no 
further means are adopted, so much of them stUl re- 
mains as to give the syrup a dingy appearance. The 
processes employed in procuring sugar from the sugar- 
cane in tropical covmtries are equally applicable in the 
case of the sugar-grass." 



— . — _^ — , — 

Photooeaphs op National Postraits. — Photographs 
were taken of no less than one thousand portraits in the 
recent exhibition at South Kensington. This number is 
within thirty of the entire collection. The owners of 
some few portraits objected to photographs being made, 
and there were besides some pictures which, from black- 
ness or other causes, could not be photographed at all. 
The works, however, thus excluded, did not exceed three 
per cent, on the entire gallery. Of this interesting series- 
of one thousand photographs, about three hundred are 
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now on tievr at the Kensington Museum, in a sale-rooin 
placed at the service of the Awindel Society. This 
husihess transaction is in accordance with an agreement 
Wcently made between that society and the Department 
of Science and Art. It may be rettlemberfed that some 
years ago ail objection was raised by the trade to the 
production and sale of photographs by the governiilent. 
Under the plan which Is now dbout to cOnlfe into active 
operation, the photographs wUl be executbd by a pro- 
fessional man, and the sales effected through the agency 
of the Arundel Society. The latter receives a Jtet- 
centage on all sales effected. The t)rice to thfe public 
has been graduated, at a mbderale rate, on the area of 
each photograph, calculated in sijttare inches. This 
arrahgement extends not oiily to the National porttaits, 
but also to all other works previously entered in the list 
published by the departttieilt. In addition majr be iioted 
photogttlphs frortt the ihitiiatut-es exhibited a year ago, and 
also from the Raphael and Michael Angelo drawings at 
Oxford. Orders for any one or tnore of these photogtaphs 
to received at the Museum, or at the offices of the Aruiidel 
Society, Old Bbnd-Street. This reciptocal benefit wis 
tecotamended to the members of the society by the 
annual report, in the following Wotds : " The desire to 
co-operate with an institution from which the society 
hias received valuable support in former years, as well 
as the liberality of the terms offered, induced the 
CouHcU to accede to this proposal." These termS, it 
Is ilfaderstood. Will yield a profit to the Ahmdel Society, 
after the payment of incidental expenses, which profit 
will be devoted to the general pUTpos'es Of the Society in 
the promotion of art. 

Lbitb MAGAtJtAY. — Mt. Woolher has coihpleted in 
marble the statue Of the late Lord Mteaulay. Tne 
figure is seated, and draped in academic robes. The 
Work has been placed, ott loan, in the Kensington 
Museum, prior to removal for its final destinatioil ik 
Trinity College, Cambridge. 

BRussEts Exhibition— Results or variOvs RATbs 
OF AbMtssloN. — The Brussels Exhibition of Pihe Arts 
Was to have closed on Monday, the 8th instant, 
but it is said the doors will be kept open some tSttie 
longer. The experiment of various rates of admis- 
sion supplies a few facts of ittportahce. The rates 
charged wore, during the first few days, number ttot 
given, two francs ; during the following fortnight, one 
franc ; for another foHnight, half a franc ; and dUrihg 
fotil- daj's and four Sunday afternoons, ten centimes 
only. The produce of the lwo-ft«,nc days was 2,345 frs. ; 
one-franc days, 2,469 frs. ; of the halif-franc days, 
10,359 -frs.; and of the penny days, 7,928 jfrs. The 
principal points in the above account are, that the half- 
ft^nc admission produced in twelve days and four Sun- 
day mornings more than twelve days at a fe'anc ; aiid 
that four week-days and four Sunday afternoons, at a 
penny, produced more than three times the ainoUnt of 
the twelve daj'S at a franc. The number of visttbts oh 
those four week-days, when the admission was ollly 
one penny, is surprisingly smill, the highest being i,6ti6, 
and the total only 7,947, while the four Sunday after- 
noons at the same charge produced nine times flie 
amount. The comparison of the Sundays is very re- 
markable. In 1863, four Sundays at one franc produced 
only 1,288 frs. ; while this year, four Sunday mornings 
at half the rate of admission, produced 1,800 ft^. ; and 
four Sunday afternoons, at one penny, more than 7,000 
francs. 

Aktists in France. — Everybody knows that artists 
abound in France, but few people are aware what a large 
portion of the population are actually engaged in the 
various classes of the fine arts, and in relation with 
them. Hie list drawn up for the election of the various 
juries for the award of the Grand Prix do Borne this 
year gives some notion of the popularity of the upper 
regions of art in Paris. In painting, besides MM. 
Ingres, Picot, Schnetz, Conder, Brascassat, L6on 
Cognier, Robert-Pleury, Signol, Meissonier, Cabanel, 



N. A. Hesse, Lehmdiiil, MuUer, Gr^rSme, members bf 
the Institute, the list includes nearly fifty decorated 
painters, nearly all well known men. tn sculpture we find 
MM. Dumont, Lematre, Seurre, Jouffroy, Guillaume, 
Cavelier, Perraud, GatteaUt, bf the Institute, and more 
than thirty others. In firchltecture, MM. Lebas, 
Lesueur, Hittorff, Gilbert, De Gibors, Duban, Lefuel, 
Baltard, all of the Institute, and thirty-three other 
artists. It must be remembered that this list includes 
billy the names of those artists who were actually avail- 
able at the inoment ih Paris, thus the names of M. 
Hamon and many other celebrated artists li\'ing at i, 
distance, and those of several atchitects of high repute 
engaged on fiublic wol-ks,, db ilbt appeir in this long Hat 
of artists bf a,cknbwlbdged reputation and high standing. 
When we flild that this list, diminished as it is by the 
limits assigned and the acbidents referred td, contained 
more than one hundi-bd and fifty nataes, wb may form 
some idea of the importance of the art element ataoUgst 
our neighbours. It is prbbablb that a similar list drawn 
up by the Academy of Arts bf BrUssels would exhibit a 
SttU longet list of tecredited itttiata, in proportion to the 
pojtulation bf this city. 



■ — * — 

MfetAL MANCPAGTWafes IN Frange.— For some time 
past, the French iron works have been receiving important 
orders fot railway material from Belgium. The works at 
at Grafenslaedeh (Bds Bhin) delivered, in 1864 and 1865, 
several locomotives for the Spa lines, to the frontier of 
Luxembourg, and to the Liege and Limbourg cbmpanies. 
At the end bf last year the French establishments 
obtained the contract to furnish to the state railways a 
certain quantity of passeilger carriages, which they navo 
been able' to construct at from 5 to 6 per ceiit. lower than 
the Belgian mahufecturers. In a more recent contract 
the Soci^te des ForgbS dU Creusot tendered for the con- 
struction bf nine goods engines for 36,800 frattcs each, 
and nilie passenger engines at 57,500 each, in competi- 
tion with a Belgian cbmpany, the prices of which wore 
higher. The Sbciete des Aciferies of Itaphy.and Saint- 
Sevrin continues ill Belgium to obtain, at every com- 
petitibii, Orders for hUmerouS lots bf tenders, wheels, 
axles, &c., in Bessemer steel, at lower prices than the 
English and Belgian manufacturers. 

New pROGteSs ion BLfeAtenmo Raw Wool. — M. Dullb, 
of Beriiti, is stated to have discovered an economical 
method of bleaching raw wool, and thus imitating the 
bright white wool in the fenglish trade. The wool is 
dipped into a solution of sulphate of magnesia, to which 
is added a certain quantity of bi-carbonate of soda ; it 
is then slowly heated. Carbonic acid is then released, 
and the basic hydrated carbonate of magnesia attaches 
itself to the threads of wool and gives it a white colour. 
The wool evidently does not lose any weight. For 
100 kilogrammes of wool, 5 kilogrammes of sulphate 
of magnesia, dissolved in water, and 3 J kilogrammes of 
bi-carbonate of soda should be employed. It should be 
heated to about 40° Reaumur, and then allowed to cool ; 
the greater part of the precipitate is deposited on the 
wool, to the surface of which it adheres. The fixation 
of the carbonate of magnesia does not alter the softness 
and fletibUity of the wood. 

Ige-making in the SoDtHERN STATES. — There IS an 
ice-manufacturing company at Shreveport, Louisiana, 
working on the ammoniac vapour principle, which has 
declared a dividend for three months, to the 1st of Sep- 
tember, of eighteen per cent. The company no-w manu- 
factures eight thousand pounds of ice per day. 

California Silk.— A silk faetoryhas been established 
at San Francisco, California, and somo pieces of black 
sUk, the first products of this native industry, are to be 
sent to the New York State Fair. 

Fibre from Stalks of the Cotton-plant. — An in- 
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teitter iii ITe<7 Otleahs has been tUtnine his attention to 
the value of the stalk of the cotton-plant for the purpose 
ndi only of thread but of cloth, itnd is said to have suc- 
cfefeded m making the former stroiig, fine, and every way 
vttlhable to the industrial *orld. The article is described 
aH soft illid plk.ble,'aiid eatable of being converted into a 
serviceable fibric. Otie hulidred and twenty pounds of 
stalk -Will ttilii out forty pounds of thread. A factory is 
ikj bb feStablished, for the nlanufectiire of thread and cloth, 
ii S,li early day. This discovery is not new, but the 
a^jilifcition of the discovery has never been made till 
now; It has long been known that the fibrous substance 
in yi'e biptton-stalk bore a strong resemblance to the fibre 
dt Hai, but the test of its adaptability as a textile material 
is h(t# for the first time Inade. 
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CoGHtN China a Future Sugar Country. — "The 
]^w colony of France in Cochin China," says the 
bmerara Colonist, "is a really fertile spot; its rice 
fields, salt works, and fisheries yielding considerable 
tiarvest and large exports. The French authorities 
jledaie that it is likely iiot far hence to become a most 
important sugar-growing country. Several parts of the 
colony are described as admirably adapted to the sugar- 
cane, which is largely cultivated by the natives for their 
own use. There are great numbers of sugar-houses, 
producing various kinds of sugar, according to the 
nature of the soil and the modes of culture and working, 
some of which are described as excellent. There are 
four Varieties of sugair-cane gro wn in Cochin China — the 
whlfe, red, gi-een, and the red and white, but the first of 
these gives the best results in the hands of the natives. 
Thfe sugar obtained froitt it is tolerably white. A good 
deal Is also made from the red cane ; but, in consequence 
'61 the imperfections in the modes of manufacture, the 
stigar is almost black. The canes are planted about the 
IttOnth of January, aftei: the soil has just been turned 
'0Vet once, and on good lands the first crop is obtained in 
WelVie tiiottths. During the two following years, with- 
'o]it any more labour, they get farther crops of cane. 
The cane when cut is crushed in rough stone mills, and 
khe juice is received in holes in the ground, from which 
it is takeii to be evaporated. Ftesh sugar-cane is sold 
m all the markets at an exceedingly low price as a 
sweetmeat, of which the lower orders of the Annamitcs 
attd the children are excessively fond. The buifalocs 
rtelish the cane trash immensely. With such a climate 
as thit of Cochin China, which, in addition, possesses 
extradtAintoy means of transport, it is not hard to believe 
tiiat before long it may become a large sugar-producing 
couafey. Indeed, there seems no reason why Cochin 
OunA should not eventually supply us with a good 
deal of sugar, and possibly tea also, as well as rice and 
spices." 

The Chinese Yam.— The Chinese yam is justly 
esteemed for its agreeable flavour, the size of its 
tubers, and the facility with which it is cultivated 
ih almost barren lands. The yam has the defect of the 
root increasing in length to the detriment of its thickness. 
Skilftjl growers have discovered a method of prevent- 
ing this. The most efficacious mode is pinching ofi' the 
laterjj shoots, and thus forcing the sap to flow towards the 
central stem. A hectare of yams may yield from 25 to 
40,000 kilogrammes of roots, and cultivated as a vegetable 
Hie yim is wholesome, savoury, and even delicate, and 
soon will cease to be the privilege of the wealthy when aU 
the small and poorer cultivators know how to cultivate 
it. Its stem is climbing, as that of the hop or clematis ; 
it may be supported, like pejis or beans, by means of sticks. 
The ends of the lateral shoots are pinched off only, and to- 
wards the month of September, when the stems within 
the roota are taken up. To reproduce the yam, the 
nppw part'ol lite tuber, which is thin, tough, and fiir- 



nishfed with smaller roots, is planted ; the lower part, which 
is large and tuberculous, is reserved for consumption. 
The yam may also be reproduced by seed ; dnd by this 
means fresh varieties arc obtained. The yam is cooked 
in the same manner as the potato. 

SElt-FouSDiNO.— Mr. H. M. BlewS, in his contribu- 
tion to the recently published work, entiled " Birming- 
ham and the Midland Hardware District," writes: — 
This trade seems to have been unknown in Birmingham 
tal the middle of the last century, when a foundry was 
ill eiistettce opposite the " Swan" at Good Knave's End, 
Oil thb road to Harbome. This foundry supplied peals 
of bells to thtee adjoining parish churches in 1760. 
Twenty years later, one Ducker had a foundry at Hol- 
loway Head, and cast chimes, since which time there is 
no record of large church bells in peals having been 
cast in the town, although an extensive trade in other 
descriptions has continued to flourish and extend. 
Church, school, plantation, factory, and ship bells stiU 
closely adhere to the mediaeval tj^pe. They vary in siise 
from half a hundred-weight to half a ton, the largest 
size now cast in Birmingham. There is a great demand 
for them in the home and nearly every foreign market, 
including South America and the Colonies. Eailwiy 
and dinner bells, from four to seven inches wide at the 
mouth, with a wooden handle attached, are largely used 
for domestic purposes; and the majority of railways in 
tengland, India, Russia, Brazil, &c., have been suppUed 
from Birmingham. Musical hand-bells are still made, 
but the demand is very limited, as they are seldom re- 
quired by any but village ringing clUbs. Cattle and 
horse bells are Oblottg at the mouth, the size varying 
from three-and-a-halF inches by two-and-a-half inches, 
to seven inches by three-and-a-half inches. They have 
conical sides, and a square iron loop at the top. They 
are in great demand for Australia and New Zealand, the 
smaller sizes being suited to the Brazilian and South 
American markets. Sheep bells are circular at the 
mouth, and an elongated semi-circle in shape, with a 
loop at the crown. They are used in England, and ex- 
ported to the Cape, Australia, New Zealand, &c. House 
bells are so fjimiliar as to need no description. Some 
exceedingly small bells, from f to 1 J inch, are used as an 
article of barter in tho African trade. Sleigh, dray, and 
caparison bcUs, small circular bells, with an iron ball 
cast inside, are largely used in Canada and India, and 
command a limited sale at home. During the last ten 
years an increasing demand has arisen for fancy, table, 
office, and call bells, constructed of the ordinary clock- 
bell, mounted on a stand, and struck by the pressure of 
a spring. Not very long since, Messrs. Scholefield, 
Sons, and Goodman executed an order for 10,000 green 
bronzed and lacquered house bolls, 12oz. in weight, for a 
West African Prince, to adorn his new iron palace. 
Messrs. J. Wilson Browne and Co. recently also received 
an order from another African prince for a number of 
polished ship beUs, in elegant brass frames, and mounted 
on mahogany stands, some of which were engraved with 
tho name assumed by the distinguished potentate, 
" Yellow Duke, Esq." 



Cflloims. 

« 

South Australian Immigration. — A colonial journal, 
giving an account of a monster meeting recently held in 
the Adelaide Town Hall, whenamemorial to the Governor 
was adopted, deprecating the continuance of immigration 
at the public expense, says : — " It is natural that working 
men out ot employment should object to the introduction 
of other working men to compete with them in the labour 
market, with the apprehended consequence in the reduc- 
tion in the rate of wages. When men are in full work 
very little is said about immigration, but when work is 
slack the stoppage of it is put forth as the leading object. 
On the subject of immigration, it must be borne in mind 
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that a large portion has heen assisted or nominated 
immigration, the working classes themselves contributing 
to bring out their own poor relations and friends, and 
asking Government to help them. This fact is over- 
looked by some of the public speakers upon immigration, 
who argue as if every immigrant was imported slowly to 
compete with previous arrivals. It appears South Aus- 
tralia is on the eve of a change in her career. It is said 
she win soon have to look for markets for her serial pro- 
duce ; and late droughts have caused much temporary 
and perhaps permanent damage to her pastoral prospects. 
Whether it is necessary to stop or check immigration 
for some time to come is a very important and vital 
question, and a great cry is raised about prosecuting 
public works." 

Demand fok Labour in New Brunswick. — Owing 
to the prosperous condition of this colony, there has 
been a large demand for skilled and unskilled labour, 
particularly in farming and ship building. Govern- 
ment has offered encouragement ; and parcels of 100 acres 
can be purchased for the small sum of £10 10s., for cash 
payment, or 2s. 6d. sterling per acre, in which case three 
years are allowed to complete the payment; and by 
another mode the emigrant can obtein land by the 
Labour Act, and under this act no money payment is 
required. The conditions are that the holders of 100 
acre lots shall cultivate during five years five acres, and 
there are nearly 200,000 acres of land in 100 acre lots, 
lying in nearly every section of the province. There is 
also a good demand for agricultural labourers, servants, 
and boys and girls. 

New South Wales Aborigines. — For the first time 
for many years in New South Wales the blacks have 
shown themselves troublesome. They assembled to the 
number of about 400 on one of the Riverina districts, 
and enjoyed themselves with a model feast procured 
from the herds of the squatters, a large number of cattle 
having been speared. , The men of the adjacent stations 
collected to drive the hlacks away, but the latter showed 
fight, and the whites retired to seek the aid of the law. 

Population of New Zealand. — The following is the 
population of the several provinces : — 

ProTinces. 1861. 1864. 

Taranaki 2,044*. 4,374 

Hawke'sBay 2,611 3,770 

Nelson 9,952 11,910 

Canterbury 1 6,040 32,276 

Auckland 24,420 42,132 

Marlborough 2,299 6,519 

Wellington 12,566 14,987 

Chatham Islands 60 86 

Otago 27,163 49,019 

Southland 1,876 8,085 



Total 99,021 127,168 

— showing an increase during three years of 73,137 
persons. 
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upon as a peculiar action which the molecules of matter 
under certain conditions exert on each other. A method 
of explanation is adapted in keeping with Faraday's 
theory of induction, and the manifest action of induction, 
in which it is assumed that electric action is one of con- 
tiguous molecules, and that nothing but molecular action 
travels as a current ; at the same time each action is 
clearly described as it occurs apart from theoretical con- 
siderations. The British Association unit of resistance 
is adopted in the section on (Jalvanism, and a chapter is 
devoted to the method of determining it, and to the 
system of measurement of the current elements in 
electro-magnetic units. A historical sketch is given at 
the end of each section or chapter, in which the author 
and date of every important discovery or invention are 
noted. 

A Perpetual Calendar. By John J. Bond, of the 
Public Record office. fSell and Daldt/.J— This work 
not only serves as an almanac for present and future 
years, but enables any one, having occasion to use it, 
to become acquainted with the old and new style of 
writing dates, and assigning correct days to dates accord- 
ing to the systems in various countries. In addition 
to the various uses for which it is suited it is well adapted 
for educational purposes, as there are many persons to 
whom the difference between the old and new styles is a 
mystery, and the date of the adoption of tho latter 
wholly unknown. 



Elegtrioity. By E. M. Ferguson, Ph.D. ( V. and JR. 
Chambers.) This volume forms one of the " Chambers 
Educational Course." It aims at giving a popular and 
accurate view of the main principles of the science of 
electricity, and prepares the way for the technical or 
mathematical study of them. The work is divided into 
six sections, each section into chapters, and each chapter 
into paragraphs. This division is made with the view of 
conveying a clear idea of the connection of the main 
branches of the science, and of tho various phenomena 
included under each. The fluid theories of electricity, 
on which the more usual terms of the science are based, 
are explained at sufficient length. They are apt, how- 
ever, to convey the idea that electricity is a principfe 
distinct from matter, an impression not borne out by 
experience. Throughout the work electricity is looked 



Industrial Prizes. — The Academy of Eheims has 
just issued its list of prizes for the years 1867, 8, and 9, 
one for each year ; the first is a gold medal, of the value 
of 600 francs, for the best plan of construction of build- 
ings, and arrangement of machinery and plant, for an 
establishment to combine wool-combing, spinning, and 
weaving. The second consists of a gold medal, of the 
value of 300 francs, for an exposition of the chemical 
composition of fire bricks generally employed in Rheims 
and its vicinity, and a comparative estimate of those and 
others. The third prize, a medal of the value of 600 
francs, is offered for the best means of purifying the 
sewage of Rheims before it enters the river Vesle, and 
of applying the products to agricultural purposes ; to be 
supported by practical proofs of the economy and 
facility of the means recommended. 

Waterpeoopino. — The following plan of rendering 
tissues waterproof is said to be very effective : — Plunge 
the fabric into a solution containing 20 per cent, of soap, 
and afterwards into another solution containing the same 
percentage of sulphate of copper; wash the fabric, and the 
operation is finished. An indissoluble stearate, margarate 
or oleate of copper, is formed in the interstices of the 
tissue, which thus becomes impervious to moisture. 
This process is particularly recommended for rick cloths, 
awnings, and similar objects. 

Discovery of Lithographic Stone in Paris. — In 
levelling the heights of the Trocad6ro, for the new 
Place du Roi de Rome, a stratum of stone, as fine in 
grain as that used for hones, and from eight to 
twelve inches in thickness, has been laid open. A litho- 
grapher passing by the spot was struck with the re- 
semblance of this stone to that used in his profession, and 
having obtained a piece, he caused it to be cut, polished, 
and dried in an oven ; and having drawn a design upon 
it, succeeded in obtaining a number of excellent im- 
pressions of his drawings. It is said that this valuable 
discovery is likely to be turned to account. 

Establishment for Nurses. — ^Itis said that a very 
useful new Institution, an establishment for the supply 
of nurses, is about to be set on foot by the authorities of 
Paris ; the object is to enable the public to procure at 
the office or offices, at any hour of the day or night, 
attendants accustomed to the sick room, and to all the 
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duties required in the caae of accouchements, illnoBS, or 
accident. Such an arrangement would certainly be a 
great boon to the inhabitants of a large city like Paris. 

MiCEOsGOPiG PRrairao. — One of the objects that have 
excited the most curiosity in the recent exhibition at 
Toledo, was a complete edition of Don Quixote, printed 
in microscopic chM^cters, on fifty-four cigarette papers, 
in four volumes. 

The Italian Sctentipig Society, galled The Forty. 
— ^There has existed in Italy for the last century a 
private foundation, quite independent of Government, 
the members of which, of the number of 40, are elected 
amongst themselves, never meet, but correspond by 
letter with the president. This society, which has its 
own funds, has published 50 large volumes of memoirs, 
oontiuning the greatest works that have been produced 
in the departments of mathematics, physics, etc. The 
la^t president was the late M. Mariamni, who is now 
succeeded by M. Matteucci, who was unanimously 
elected the 27th of last August. It is said to be 
the intention of this eminent philosopher to make 
this society become the great centre of publication of 
all progress of science made in Italy. After having 
obtained from the Minister of Public Instruction the 
foundation of two gold medals for the two best memoirs, 
published in the transactions of the society, M. 
Matteucci has founded, at his own expense, a third gold 
medal, to be given by the society to the author, in any 
country, of the most important discovery in natural 
philosophy of the year. 

MoKAL Sgienge Association. — On Monday the 8th 
instant, a conference was held in the Manchester Town- 
hall relative to a proposal to form a Moral Science Asso- 
ciation. The Bev. Dr. Garrett presided, and the Rev. 
Dr. Gather described the intentions of the promoters of 
the proposed association. As there was a British Asso- 
ciation for the Advancement of Science, and a National 
Association for the Promotion of Social Science, so let 
there be instituted an " Imperial Association for the 
Cultivation of Moral Science ;" understanding by moral 
science all that was essential and practical in religion ; 
and let this association hold an annual meeting. After 
an animated debate it was resolved that there was great 
need for the formation of a moral science association, and 
that it was most desirable that a Congress should be held 
as soon as practicable. The committee was then elected, 
and the procedings terminated 

Peoposed Mabitime Leaoub in Italy. — ^There exist 
in Italy three great maritime companies — the Florio, for 
communication with Naples and Sicily ; the Peirano, for 
postal service round Italy ; and the Eastern Adriatic, for 
the service from Brindisi to Alexandria (Egypt). Now 
that Venice has become a part of the kingdom of Italy, 
it becomes necessary to connect it with these com- 
panies, and an opinion prevails that the only way to do 
BO is to linlf it with the East by the creation of an estab 
lishment to rival the Austrian Lloyd's at Trieste. The 
wish therefore is to make Venice, in respect to this last, 
the head of a maritime league, and the Italian Govern- 
ment is said to desire this result. The Chamber of Com- 
merce of Venice has already spontaneously occupied itself 
with the question, and sent delegates to Florence. The 
organisation in that port of an Italian Lloyd's is not 
considered of difficult realisation. People go from Alex- 
andria to Brindisi, and the object now is to secure con- 
veyance from the latter place to Venice. It appears that 
the Company which now works the service from Alex- 
andria to Brindisi is ready to carry it on to Venice on 
the day that the king shall make his entry there, and 
that they offer to organise an immediate and uninter- 
rupted service between that port and Egypt. 

Pagkino in India Eubbek.— France exports yearly 
more than a hundred million cases of fine wines, 
brandies, or Uqueurs; and bottles, packed up to the 
present time in canvas, straw, or hay, cause a great deal 
of inconvenience and loss, botii of time and money. For 
one house only, such as the MaisonHennessy, of Cognac, 



who alone export millions of bottles, this loss of time 
and money is estimated at about 100,000 francs. It 
occurred to a M. Becker, of Bordeaux, that india-rubber 
being incapable of transmitting vibration, small rings of 
it placed turound bottles might be advantageously em- 
ployed to keep them apetrt, from jarring, and, consequently, 
from breakage. It haa been tried, and is said to have suc- 
ceeded admirably. Many commercialhousesof the Gironde, 
of Charente, and of Cl^mpagne have availed themselves 
of his process. The rings of india-rubber, after unpack- 
ing, are put aside, and are again ready for use, whilst 
the hay or straw, commonly used for packing purposes, 
would be thrown away. 

Edsso-Ameeigan Telegraph. — Nearly the whole of 
the surveys on land and the soundings in Behrings 
Straits are completed. The following works will be 
completed this year, distributed amongst several sections. 
The line of telegraph will be len^hened 800 miles 
beyond the Port of Granley to Kvitchpok, and further 
in the valley of the Anadyr from its mouth to the Island 
of Anadyrik, from Okhotsk to Guijigumik, and, perhaps, 
to the junction with the Anadyr section. The cables 
that are to be laid between the Bays of Grantly and 
Jeniaum (184 miles) and the Capes of Sponty and Solstoi 
are to be shipped in the course of the present month. 

Various Trades of Paris. — At the present time 
there are in Paris 15 makers of reeds for clarionets, 
bassoons, and hautboys, 12 workers in horn, 18 gut 
workers, 4 makers of crutches, 10 drum-case makers, 
12 sugar-plum makers, 13 firemen's helmet and axe 
manu&cturers, 9 foot-warmer manufacturers, 30 whole- 
sale silk-twist dealers, 19 dealers in hafr, 15 muzzle- 
makers, 22 watchguard makers, 49 dressers of hare 
skins for hat-making, 9 breeches makers, 3 damask 
workers, 1 breaker-up of carriages, 6 embalmers, 5 in- 
cense makers, 8 curry-comb makers, 3 harp makers, 3 
msikers of snuffers, 16 coffee mill makers, 18 wholes^e 
dealers in mustard, 4 stone polishers, 3 almond cake 
makers, 10 metal eye-hole makers, 23 ginger-bread 
makers, 7 lightning-conductor makers, 2 skate makers, 
16 dealers in rabbit skins, 40 corn-cutters, 5 wafer-cake 
makers, 7 speaking-trumpet makers, 3 bee-hive makers, 
2 dealers in bullocis' blood for refineries, 13 dealers in 
leeches, 8 makers of wooden blocks for hair dressers and 
milliners, 3 corkscrew makers, 16 dealers in vanilla, 8 
pastrycook's jacket makers, and 12 artificial eye makers. 
Paris Exhibition. — The principal industrial estab- 
lishments in Italy are now actively preparing themselves 
for the great competition at the Universal Exhibition of 
1867. At Florence several tables (unique in thefr kind) 
are being made. One is an oval-shaped table, repre- 
senting in the centre the attributes of Bacchus, with a 
border of flowers, admirably executed ; the parchment 
of a tambourine in Siberian jasper, the hoop of the in- 
stument in petrified wood, the bells in Volterra jasper 
imitating the reflexion of the copper ; a wand of Bacchus, 
likewise in petrified wood, the pores and the knots of 
which may be roiidily distinguished ; bunches of grapes 
in Oriental alabaster, of a delicious pearly transparency, 
the vine leaves in SicUian jasper, with the warm and red 
tones of autumn upon them, bfrds with wings half open, 
flowers scattered about here and there, variegated came- 
lias, blue bells in lapis-lazuli twined eiround the branches, 
the fine grain of the stones giving them a freshness, a 
brilliancy, and life-like appearance. 



— _— ♦ 

Paris Exhibition of 1867.— Sir,— In reference to 
your invitation, contained in the Journal of the 28 th of 
September, page 700, I beg to say a few words relative 
to the new prizes offered to the competition of the world 
by the Imperial Commission. The terms of the sumounce- 
ment are undoubtedly vague, but I do not think it at all 
difficult to comprehend from them what the intention is. 
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TJxe words used are — " Un pf^fefjistuiot 4e recompense^ 
est cree eji fayouf ^ea personnes, des etablissements ou 
des loc^liies qui, par uiie Of ganizatip^ pu des m^titutions 
specjajes, out devefoppe la bomjp harmonie eutre toi^ 
ceui qui coopferent aijf memes jiravaux o); out assjire 
aiuf oj^vriers Je ^jieprptre matpfiel, moral, et intellec|;uel." 
Nqw t))c tianslation ot thi^ passage, ag given in the letter 
of " A pif^^ei jtPS4pr" to tte ?m>»#», coii<4i48 oije ■v^pri} 
more tu^n is in jfie orjgip^, ap4 ^^ sujrplusage add^ 
Bomewhi^t fip thp obscurity complaijie4 of; the phrijse, 
" by a special ofganizatiou or special institutions," 
should, J think, have been " by organization or special 
institutions" — that is to say, either by the reorganization 
of an old establishment or the setting up of a new ojie, 
the wore} institution ppt having exactly the same value 
in the two langimges. With tuis alteptioiji the ppze, 
then, may be given either to the originator, orgapizer, 
or manager ofan establishmeni This point clewed up, 
I eoipe to another— that of co-operation ; here a«^ J 
think the meaning has been slightly perverted ; the 
French phrase does not nepessarily include any iie^ of 
a co-operative establishment, bnt nierely reifers to the 
harmony produced^ amongst all parties engaged in the 
worJf, whatever that may be — ^harmony amongst em- 
ployers, directors, and wortonpn. It seems to mo, then, 
that the intention is tolerably clear, and that the prizes 
are offered to those who have been the agents in pro- 
ducing the largest amount of harmony, combined with 
the niaterisl, moral, and intellectual well-being of the 
workmen employed in any industrial establishiuent, for 
the word ouvrier clearly excludes any institution not 
in4u^trial. It seems to me therefore thaf: "hospitals, 
clubs, museums," or colleges would not come within the 
conditions named, and that the prizes are intended to be 
given to those who have done most for the material, 
moral, and intellectual well-being of all employed in 
productive establishments. The great prize seems there- 
fore intended for the founder, organizer, or reorganizer 
of that industrial establishment which presents the most 
remarkable arrangements for the comfort, morality, and 
educational improvement of all engaged therein. It is 
rather invidious to name any one establishment, but it 
seems to me that Mr. Titus Salt's*, working toym of 
Saltaire, " with its complete sanitary arrangements, its 
schools, chapels, clubs, halls, and perfect factory organi- 
zation," exsictly fulfils all the conditions laid down by 
the Imperial Commission ; and I may add that I believe 
England can produce its fair share of worthy candidates 
for the minor prizes in question. It must not be for- 
gotten, however, that of late years our neighbours have 
done much, not only in the organization of industrial 
establishments, but also for the material, moral, and in- 
tellectual well-being of the working classes, and that the 
competition will be all the more honourable from the 
fact that we shall have to compete with worthy and rp- 
doubtable rivals. — I am, &c., G. "W. Yapp. 
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ftom CommittUmtn qf PatmW Journal, October Bih. 

Obihts of Pfionsioiui. Pbotkotioh. 

Ammonia, ftc, making— 2362— G. Robinson. 

Biith, combined with travelling trunk, and self-rocking cradle— 2391— 

W. H. Bailey. 
Bottles— 2399— A. S. Stocker. 
Bottles, Ac., closing— 2361— J. J. Baranowslu. 
Boxes or cases — 23Y0 — R. Couchman, 

Braiding machines and warp regulators- 2369— W. TunstUl. 
Bricks— 2386— J. H. Johnson. 
Buildings, heating— 2396— H. J. Newoome. 
Fibrous materials, cleansing— 2352— J. L. Norton. 
Fibrous materials, spinning — 2382 — J. Dunn. 
Fibrous matters, preparing — 2375 — C. C. Connor. 
Fibrous substances, cleaning, &c. — 1906 — E, Leigh, H. T. Palmer, 

and W. H. Whitehead. 
Fibrous substances, treating— 2269— E. Nelson. 
File blanks, grinding— 2385— J. Dodge. 
Fish hooks— 2368— J. Bindley. 



Grain from straw, sepa):at)nE— 239i— ^. E. Qedge. 

Grain, separating, ic— 21Jt— J. T. Poyser. ' 

Horse hat rakes— 2398— R. R. Richer ml 0. J. Watti. 

Irou-23Tt-3. flsylisj. 

Iron, smelting— 2390— G. Dysotf. 

Kites— 2099— J. W. Hoffman and G. R. Wilson. 

Latitude and longitude, obtaining- 23^3— d. ^. Varley, 

Letter boxes and pillars— 2401— W. Dennis. 

Life at sea, saving— 1614— B. W. ijife ^d J. WWS; 

Metallic pistons— 2366— A. Olaham. 

Metals, planing— 2406— E. Barlow and W. N. D}ck. 

Metal spring cases for cigars, Ac- 2359— CH.'Cheihir^. 

Oil from shale, making— 2380 -P. Brash Hud W. Tounc- 

Pneumatic steam dredging machines— 2^07 — W. £. Ue^. 

Printing machines— 2403— H. S. Chopper. 

Pulley blocks— 2398 -H. W. Ley. 

Purses, &c., clips or listenings for the bands of— 2373 — ^T. Vtaifij. 

Railways— 238^— W. E. Gedge. 

Railway trains, communicatloi^ between the guard aiid passengers in 

— 2097— J. W. Hofflnan and (3. r: Wilson.- "" " ■ ^' 

Saussge-making and mincing machine— 2402— O. ^eene. 
Screw nuts, turning— 2392-:^. Thomp^n. 
Ships' anchor^- 2356- J. H. Bet^ley. 
Ships' anchors— 2379 — J. Jackson. 
Shipwreck, saving life in cases of— 2123— W, E. Newton. 
Show cases— 2401— F. Sage. 
Soluble alkaline siUoates- 1859— ^. I^igno^. 
Steam boilers- 2378— J. Twibill. ' 
Steam t)oilers— 2408— T. Ijixon. 

Steam boilers, cleaning the tubes of— 2387 — D. McDowell. 
Steam engines- 2»05— E. B»rlow a^d ff • S. D»ck. 
Sulistiuces, cuttin| frets in— 2366— J. H. J^Jmson. 
Substances, cutting, &c. — 2364— C. P. Stewart' ai)d H. Chapman. 
Substances, drying, &c.— 2376— W. Creasy. '' .■ n. 

Textile fabrics, cutting— 23S0 -E. Phillips and J. Howis. 
Travelling bags- 2354— R. B()b)n||l>n. 
Tube cutters— 2396— T. Parkej". 
Valves— 2248-11. G. Scott and N. Hallowell. 
Violins, «c.— 2071-H. Bell. 
Water tuyeres— 2372 — N. Dunn. 
Whips, ac.- 2371— J. Keyston. 
Winding apparatus— 2367— J. Boyd, J. McPherson, T. K. Sfstf, »nd 

J. Taylof. • I '. ■ , ■ I -r 

Wire, straining— 2397 — J. H. Sams. 

Wood, preserving— 224B—A. de la Q^atr^y;. 

IHVEHTIOHS WITH GOHPLETI SFIOiriaiTIOKS fO-tf). 

Bronzing machines — 2484 — G. Haseltine. 

Flies, cutting— 2490 -A. F. Johnson add M. P. Griffin. 

Water, raising-2483— H. A. Bannenlle. 



Fatihts 81^19. 



956. 
956. 
957. 
968. 
969. 
960. 
962. 
969. 
970. 
974. 
977. 
981. 



G. P. Wheeler. 
F. Wise. 
P. J. Macaigne. 
A.A.HelyandJ. 
W. Bett«. 
J. H. Johnso^. 
W. Howltt. 
F. Kebifere. 
6. AllU. 
S. Richards. 
B. Johnson. 
f. E. Walker. 
W. H. Phillips. 



Marshall. 



883. i.a.Ji*WO». 
997. E.T. Hughes. 

1060. W. CUs80l(J. 
1004. J. L. Davies. 
1006. B. W. Tl),OBSOn. 
1033. J. Crofls. 

1036. W. Clark. 

1044. H. B. James. 

105>. C.U.Huri-ay&M.irenikiDgs. 

1061. H. A. Bonneville. 
1472. H. A.BonnenUe. 
U83. T. S. Hudson. ' 



From Cot»iniMfo»<r< of J'attnti' Jouraal, Qcloberaa. 

PATSKTS SCiLKD. 



1009. B. F. Weatherdon. 
1012. I. M. and 8. MaoGeorge. 
1016. S.^. Sherman. 

1018. T. P. Tregaskia. 

1019. R. Leake, W. Shields, and 

J. Beckett. 
1(123. J. Sparrow and S. Poole. 

1028. J. Frost. 

1029. W. Young. 

1030. W. Wishart. 

1032. J., J., and J. Ciabtree. 

1048. W. Clark. 

1072. J. Hayes, sen., and J. aa^ 

J. Hayes, Jon. 
1090. J. MarshaU. 

1099. E. Tattle. 

1100. O. Beadop. 
1186. M. Nelson. 



1216. G. Davies. 

1233. a. C. Denis. 

1?34. J. dacjsoa. 

1241. J. and G. B^mk. 

1287. J. L. Booth.' 

1333. W.B. Newton. 

1361. T. Hunt. 

1372. W. Qefwd. 

137$. O. Hasaltijii^. 

nkl. W.dela%aeaii4H. Mailer. 

1383. H.MullerandW^elaKjjir. 

1404. W. Ji. SOawton.' 

1639. A. B. %o)ra. 

1663. p. Kighetti. ' 

1860. E. Dracker. 

1999. H. J. batchelder. 

2112. A. L. W9()d. 



PATrarrs oh whios *n Staiw pa^r or £S,o qas >tta f aid. 

2444. B. A. Broomao. I 213?. J. i<m)K>a. 

2491. T. Hughes. ] ' 



Patkst on which thk StAkf Dan or £100 H4.9 bkbii faid. 



2236. E. Morewood. 
2286. W. Brookes. 
2274. £. O'CouneU. 



2291. AjT. Irlam. 
2313. A. Whytook. 
2277. W. Macf^rlane. 



